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PA - (A) NIPPON DENSOCO 

IN - (A)ONONAOHISA 

TI - (A) FUEL INJECTION CONTROL DEVICE FOR INTERNAL 
COMBUSTION ENGINE 

AB - (A) PURPOSE.To surely prevent engine stalling caused in the case where a 



peak current can not be supplied in a fuel injection control device provided with a drive 
circuit for supplying the peak current for high speed valve opening at the time of starting 
current supply for a fuel injection valve. CONSTITUTION:In a device provided with a 
boosting circuit 32 for charging a high voltage to a capacitor CI so as to supply peak currents 
immediately after starting current supply to solenoids Ll-Ln of fuel injection valves for 
injection-supplying fuel to respective cylinders of a diesel. engine, and a hold current circuit . 
34 for supplying a hold current for holding valve opening at the time of current supply, a 
failure of the boosting circuit 32 is judged from a charging voltage of the capacitor CI, and in 
the case of failure of the boosting circuit 32, driving time of transistors TRl-TRn for current 
supply is increased and driving timing is quickened. Consequently, occurrence of engine 
stalling due to decreased valve opening time or delayed valve opening timing of the fuel 
injection valve can be prevented even when the peak current can not be supplied. 
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Tl - Fuel injection controller of internal combustion engine - has control circuit 

that determines time interval in energising starting time of solenoid thereby providing 
correction signal 

AB - J07269404 The fuel injection controller ( 10) has a driving circuit (30) that 

supplies the peak current required for opening of the fuel injection valves. A high voltage 
circuit charges the capacitor (CI ) which provides the peak current required for energising the 
solenoids (Ll-Ln). A transistor switching circuit (36) in series with the solenoid is turned ON 
and OFF by means of a control signal and thereby determines the energising starting time of 
the solenoid. This provides high speed opening of the fuel injection valves. 

A holding current circuit (34) detects the break down of the high voltage and provides 
a small holding current to keep the solenoid energised during the ON time of the transistor 



switching circuit. The time interval data in solenoid energising starting time is detected by the 
control circuit and the correction signal is given to the solenoid energising circuit. 

ADVANTAGE - Facilitates high speed starting operation. 
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PA - (NPDE ) MPPONDENSO CO LTD 
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OPD - 1994-03-30 
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IW - FUEL INJECTION CONTROL INTERNAL COMBUST ENGINE 

CONTROL CIRCUIT DETERMINE TIME INTERVAL ENERGISE START TIME 
SOLENOID CORRECT SIGNAL 
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m#m i ] may v y -i f y y ^ 

F £®aT S d £ JCJ; D BS#LTrt«^gSfcS!tfE*££tt 

&x-f •y5 i >y* : f«)^->^ic±emisyu/-i' Fict: 

±fctemmmom&#M\zfcUT, ±sn®8ywyi'F. 
©aaisiWfttfaaiB&isfflfciiftiu 

±85 hf- 9 SBftifc^&tf ±E«my k y F K fcf- ? 
gt HffTPJ^gtCT ±i2 H- 5- ««!#*&^g:#±iBS« 

ffi«^^3f^i^PB^jD$ii5. t «fc. -tisms&y u y 
B. 

-Bfc#E 23 — JsetttWiftMfcft^ 

±e*«v w-r Hom«n«4Hiis««iiiER»nK 

tf±JE*«V W-f h*<7>SflH!te«fffl&5i*-5iltiE«f|Sl 
©4>&< ±E*-;H*a»«»*B3WtW- 
* A >y x U «E ICJS E T, K/t y x 'J BEtfttWHtlE 

nr&ns] ±iatr-^m«tftif&^g:(±, ±Em«y 
u-y-T F©aa«»««EawfcWtsnfc:3>x>-!*- 

£. *3>x>tf©«»afli#e--*aatt»a©»a 

tm&ntn&^mz. ±Ex<Tyx>y* : r©*:7i$© 

±523 >5 ; >-9-Oi^«mB£lwS'^tr. ±Et:-*aa# 

s*e«3(rr6£fc. ewttrsiwiaiixtawwi 

2 EE«©|>3*flM©mEMUfflflKB. 
[%H©l&n&:K9!] 
[0 0 0 1] 

taHt±©«JB*«F] *R9iH:. «ft«*#fc«tf Sir 

5 ^ 1 1 i o . ft^H^©&&"8a*aKtfa*w«*is 
aswrr * P3«s»^o«s?4is«4!iwsB tar a. 

[0 0 0 2] 
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*BaMMrr*a»«i«i'Ctt. a*. a»y wr f 
may w-r F^©aaEj:DH#sn*. a 

[0 0 0 3] ^-lt, c3u&mttttt*ftH*-r«a 

ttgl&tt. a*.tfH 6 rt*«H*AB # 

a, # b"£Kf*&ttfcjBMW4M>atty W-f FL 
a, Lb, •••©«B£&E**sfctt£nfcX--f >yx>^ 

ffl©h7>^^TRa, •••aawMRaoaasffi 

10 IgRea, »•£, h7^X?TRa, •••©:* >E*- 
E, »j£rr**«y U-y-f FLa, Lb, -E^-f 
FDaS^UTHraotf-^a«ft«»r*C4:fcJ: 

d, awajH^ta^jcu^s-ttsK-^aaHas 

2t. h5>vX^TRa, -©*>*«£. ttiTfSa 
ayU-y-THLa. Lb, -icy-fJr-KDbSTl-L 
T, £-^aB«fc0/hS^*-;UF*B£ftl&-f3££: 

eio. awaf^roa^pwasfiws-frajh-^Fa 

BUB 5 4 i*^«SSnTU5. 
[0 0 0 4] CSO, 1&fc©mRtf#©B«SB<t*. 

sselt. aaH#a©»aBE**»£j«LT*#. 

aamfcj;Da«yuy-n<La. Lb~E*aa <e 
-^aao &blt, *£rrsaB©Bf**it#«a-f> 

**«fa©-sasi (*-;vh*«e) £Blt, 

— JH#©w#i* ffi &<s* frr s ± oj^n--^u^ T 

[0 0 0 5] C5LfcK»lHlJ»(C±0B8»)Sn* 

y-f H©aaRfra3&^a*BBS&waic«fcoTftiesn 
5. c©fcs6, ««©aftait«flittBti. ?3«ara© 
aiEtt«c«i;T#sffi©afi*#*#©ffl«i$M&tfa 
«HS&^ssfflb» ^•©jsffiMmtcjSDr, aayu 

y-f h*L a, L b-©«SSiBEaCH5«Jcavt6nfcK7 
>-/X?TRa, •••Elfi3!j-r*«M»*/W:*vao> © 

o . 5^-r^.a[iss'N©«siisf**t*R^gs 

40 [0 0 0 6] T&fc-e. E3 6{C^Lfcffil&t3SSIC<fcn 

nssjtffi^/^xvcMD *«3i-&±**5 tf-^a«s 
isa 5 2 ©RfpctoTy uy-f hl a, -c«nsa 
as (y^y-r FaffiisoL ) *tfcr~^a«*-csi»c3i 

£-p©fw. y uy -r Ha«e i sol *s*-;u 

sns. fct, a»yw-r ft. a, -c±*^© 

'J7MSL (o*0«S»«t»#©M«) tt. *»JS^ 
/i;i/XVCMD ©i£*,±*iom> !5f^©iS:*^Pflti «jS 
50 m&4ic£jnL, «W»^A;UXVOfl) ©5l^T**D 
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3 

'4k. fffJECD&^BflBl t 2 tCS^TSChlCft: 
0, BttS'fr/'WI'XVCMD CO/t;l*«RE«U#*'f 5> 

La, Lb-0«d5gKir^t6nfeH7>->*X^TR 
a, •••'Nai*-r'5i«l=fit^/^XVCMD CDAJV7.gX.tf 

[0 0 0 7] tC5T, C5L-&^3fe<OEl!ilHrif&i;*5U 

StJf^n-XVOJD difSJi^OilgitcmSSVWy'f F 
L a. •••iCfcr-^m«tS«l&T^</S:ofc«'&(Ctt, 
"Stitff^/'WXVCMD jSKSfsfBSf^SB 
£ £T©<£SB?K 1 1' lE^^^fSS^W 1 1 

2' tt, EttfScOfSSWBJ 1 2 iWHSJCT&S. I£t> 

iwsi/K»i«tw«Q*«*fciE*i»±D/ha<ao'. was 

[0 0 0 8] fCT, flBETtt. UfclMSBftf 
li-**BS«irt?*&<&T>;fcBfc:tt. B 

avi//-f H^c!)*-;i/H««<o«»«*nift*<"r*c 

TV>5 (*?BPH5 9-8 543 4^ffi) . 
[0 0 0 9] 

#T€f5fc©©, Kff£M#©B*4"f IE* 

iBlBi-fiOfrr •& c i*fr^-7iA-»o it. dCDfc*. 

tf. *s#© § e**£frft 3 — £JPX>5»© J: -5 

K. «»R»BBK±oT«»©«»ittfc&t**<BflS 
■r*rt««Wt#UT»4. fcf-i'R«IB*©St-»»fc. 

[0 0 10] *%HJti, w5Lft:BIBt**a$tl&fc 
cot. BWS3t#©B»@KI;i. S^BtldiS^S^S-ff 

-ir««ia»roaiWCt>. rt«5«B©3IfcttlSI-(£:C 

[0 0 11] 
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4 

at&snta^ i cer©529!«* ej 9 c^trs 
»<. t«yi//-f HSiA, BBBvu/'f pcm 
•r-5 c tc<k 0 M*isTnjMNm=MB*BiHBrr* 
t . jlebb v u y -r h ©rbabsbicr 

jajKKtt&nfcX-f y^>^*?£:, KX-I' 
?<o-*>mz±3Btmvv;'< HCK-*RBS»LT 
±EB»B»#*a**» tf-*R*B»# 

KBSMWfrfHSfc. -tEftBBBCBGttttKJ&UT. 

ik*ht. ±Be-*RKBB¥R*(±eBBvuy 
< Hct;-^B«*«»^rB*5*>« ! Wfir***w* 

¥Ri. BBBWfc^BCTJiElf-^BttBB^BM* 

±erbv uy-r KfcK— ^BBWwreea^tflB 

20 StlSi. ±EB»^RK:Tjmianfc±EBBVUy 
•f P©BBBH*WBBflHWnS**i#fc." -bERB 
yuy-f K©RRB*W»«JfRBH»t»»IBCRjET 
SKBBWE^Rt. SK»Jfc=:tft»BiLTV»*. 
[0 0 12] £fcM:&R2CER©8Btt. R#R 1 
EBortBBWoBBBWWBBBI-^^T. ±EMB 
«BiE#R«t. ±EBByuy^HOBB»B*BlinS 
ttftRlEBRROLhERRVW-f PORRMBBMe 

tt«)ra>BgB»ra©'>ft < t < b— ^ &, ± E^=-;M»B«r 

Stt&f^R Jt»gtt <5 /I y x U Rffi CJfc CT. RA yr'JS 

50 E*»BV>BBiEBIB)39«**<ft:*J:5fc»3&r<5J:t. 

[0 0 13] SfcSfC. RRR3fcER©RBI*. RR 
R l XfcfcRjfcSI 2 CER©fcR«W©R#R**f«BRS 

erwt, ±Etr-?RR«R#RK, ±ERRy^y 

a*J:5C*«r*«ElBB*Sa:D. ±ES*W!£# 
OMsamBEIcSc?^, ±Etf-^mSS«Ji&#R* J ±fBm 

bv v j t h ic tf-9««*«i&Frte*>s*» £^j)£-r « 

[0 0 14] 

HPB] ±ER)±3t*BSn&B*BlfcEBOflSR 

*jbic*:i;t. ^^st^comisyvy'f ncoasi^ra 

V^B^SBBWB-r-S. -tbT. SJB^RlCJrDX-f 
50 *t, WVW-f KlcK-irB««*bT, BBBM^P 
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ta^^cB^sit. -tea. *-;uFa««**R 
a*, aav uy -f Fctf-A naafti* lt«mm«p 

[0015] *;t*»5rai. aawa^a**. \*—9 

*5*»SW«U» c ©*»«tt*§Hrc 

[ooi6] oso. tr-?fid&#*&#& 

<&ofcf^i:6. aavi'/'f F©aa^iB&a<"$* 
« c t J: o, s ©j»»*StS*sffiTf s 

©£K&ikb. U*>t>. t«Vl';-f F©aaBM&*"f 5 

©MS63>Jjin*©sK±-r5©.T»s. 

[0 0 17] M3m2&e*©nMmH©JBR* 

»«ii«afc*v>Ttt. MaaaiE^Rtf. aavw 
•< F©jim«piais«ansi3:s»iE«fiaiR«««vi'>'-i' 
F©aaia&($a£iiJe>**iiEiS(ffl©'>&< tt>-^ 

« . *— H ««ft»^a35f»*»* A* v 5 1 U BEE&S C 
[0 0 18] K-^«MMI*ib9iWtV l" 



e> ©#— ->v Fast©*-a*#*&stt£ c t c&s 
a*, x-r i/-?>y^ : F©*>isa©^-^H«ie©]a:^ 

±# 0 (i/N- y x lj *ffiWEU«a < ft 5. Sfctf-A F 
affi©£r&-h#0 a«J*tt#©K#IS 
■«»M<fcD. fc*. *CT*fiWT 

li, «JKVU-/-f H©ffi««fiw*ifttos-e-s*iEKraR 
OtiBVI/^-f F©lt«HS&«rai*Si©'5*iE^IH©i0 
& < i fe— t-U aEjW&V»8*£ < *5 lc 
&5rr£' tiao. x--f ^^^©^fia©* 

[0019] m&m 3 (riB*©rt^«Bi©«S 

w-f F©a«ira&tt«EaHfctttt&nfc:3>5 s >-9' 
5tmbrc3 ^^©raaaEfcaav uv-f Firman 
wo &m-?£5\zmi&2tir^z>. tut. aa^s^ 

>f r >-tf-?Eaf$©=> >x>-tf-©W«SajEt::X-^€t, 



[0 0 2 0] 

«. *T0itt« *Hif^- e;vx>-?>©6aa# 

1, #2, -#nC«»t«W«»r«n«©«*V> 
/-< F&XXy F-f^x** (BIT, *C-f>3>x* 
) ©aBEVW-i' FL 1, L 2, -LnMD 

aai$raRiraa*-f s>?£tt*W"*£i£±9* 5 s 

^ —V)VX>i> 1 ~# n^©«m«tta&.tf 

0 ©±^J=««£St)-r«figKT»S. 

[0021] hi {c^-ra < , :*^«©a*Mttfiw» 

cpu. ro 

@e«s»izi5nsff#*«^'r5pie-fe>-9-*6©{H* 

{t^-=£«t«S^UTV'i'i!'na.>t;au-^2 0 ICA^T 
•5tftffil3B 1 2 . 5^ — lf;PX>v>©5HE«lB*ttffl 
20 TS-fc^U-^X-f •^5 1 *e.©<H^^*V-l , ^n3>fc! 
a-^2 0CA*T5A--'7rl4, 16. Ayf'JB 
TCDSE*»ffbTV^ ^nn>tfa.-^2 OICAftf 
5 ^ESetigR SI, R S2*i 5&5/Vyf U affi^fflOB 
18. ««V FL 1 ~Ln£S-*aabT&5tfg5 
# l~#n©-f >yx^^2r«airr-5B»llllB3 0. T 
^^□□>lfa-^2 0Ai6©«»«#*S^TKftia 

(c^©aismE ctmjE) &«^rsaiKiH]K2 6i£ 

[0 0 2 2] *&, BttiattS OtCtt. <>^7i-X 

2 2A>e.A7J^n5i«S«t^/^XtCiO. =&^ts#i 
~#n©a«Vl//'f FL l~Ln©aSSiSK : £*** 

3 6 t-«t o as6«K#*asnfca«v w-f rc. 

^-T FD 2 S^LTfi(f^©*:— A- FSii (^Sstt) 

F«8tlS83 4, #^!Si#l~»n© 
tlyi/Z-f FL l~LnJC^-Y^— FD 1 £:frLT3£ 

jijirKttsnfce-^aesE^j&fflron^^-y-c i, 7. 

S*tl/T*«. X-fy?>^HK3 6K:J:0V»rn*» 

otiivi/M FL©as»K««»asnfci*ii. =1 
>x>-y-c 1 !^aLfc!aaEt«to>a-«-rsa«y w 

atLT©#E[HlB3 2, ^J^fitSRl, R2IC*0 

3>?>-y-ci©ra«affi£i*fctiU ^©«tffl«E*s. 

^ffiSfiillRS, R4iriDaig|HlK2 6*^wai*a 
EE (5ESEE) fe^ffL-fcaePaEEELb^S^S^SL-. 
^•© i PJ3£i!g*€;^-1'^D3>fcrn.-^2 OlCUi^far! 
50 >;\V—9COMtim*-*>nT^Z>. 
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[0 0 2 3] #fflHlB3 2\t, 

>1**C 1 S^smT^-f *~ KD o 

*J<DfcC0T<&9, -f>^7x-X2 2^lTA*$n 

-5 v-f ^ n n > ^ 2 0 * S <z>f£ifrlt<&ic<fc T, 

KB91 ■ rtffiCD^'f y f *attfcffiJB£ia 

[0 0 2 5] X-f y^>^lEJ3S3 6te, 

1, TR2, -TRn^ Eft&# h^>S>*:*TR 1 
Rl^TRni:NPNIh7>^*ttfflLT^ 

-fe&s ypwr-t. f^}-\^tm^n^mm:^M^re-o~ 

»«t 5 h 7 >5?X^ T R 1 - T R.n© 
*-XlCA»*SA:fc»tt*Ra 1, Ra2, -Ran 

[0 0 2 6] C^«t3tC**$n«:KftlHlK3 0^Vi 
Tit, B 2 , <>^7z-72 2*57-fy 

3>^>^C 1 jWJ?5e<0±H«EE <**Jfi«Tttl 2 0 

v) ic^T^m^n^o fit, virn*»o««o«« 

6«»Jt^;^VCMD ^ASSnt, 2ftfrt£JafSjCD 
h7>yX^TR^t>nt, n >5 ; >i^C 1 

TDCHGf^fcam^n, ««vw>r 

^tlOo ^LT, -C-CDflHi, *-*'K««EIB3 4fl!)i 
1'^7i-X2 2^60!>«»Jt^;UXVCMD <Z>AD 

chg mzziy^y^-c iifi±MW£iz3L-cxmztu # 
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[0 0 2 7] ftfe 3>y^-^COM(t #EE££x§§ 

Ri, R2i:i^&nfcfttatE^ #JE&£tSR 

3, r 4 ici o # &nfc£**E£ c t 

Dx #JEE(hJ&3 2fCi:r3?5m^ntn>x>^C 1CD^ 
»t£tf > «jLfiBEflWW)±R«BE 12 0 V 
E6 o va±T**#g*>«fweu 6 0-VJH±-C»h 
mighwvi, 6 o v^siT^n^SLow u^jwrn^z 

10 %±?2>&o\Z2tlT^Z. 

[0 0 2 8] T-f ^nn>fcf;x— *2 OKfcfrvr 

i-* 2 0 \Z&^T»MVmf2tl2>. 
[0 0 2 9] B3lCSt»<» «MBf«W«l»ffl31^M^ 
$n*£, SfXfy^l 1 0JCT, ftWl 2, A* 
^7714, Ay77 1 6^5A*Sn5T^-WX 

. LT* m<^yZfl 2 0ICT, *OR*&^fc*«Miiffi 

tWMT s *JPWr*. 
[0 0 3 0] Sfc^C, ^y^l 4 OTtt, -f>^7 

ft, 0 2 fc*L&Bf36©3S5««rBTCHG > 't 

t^^e-e^T**^^^^ 

5#£«l(fT*. Jl**llft**tUT«)*a*5tfTT 
[0 0 3 1] *UT, KTyfl 4 OfCT, 3>np- 

^com^6 o^j^^^igh 1/^;ut sstwufsn 

5i. *ffi@»3 2ttiE*»ClffPUT*D, 3>7 r >^ 
C 1 lC*«a*lfc«ffiKJ:oTK-^«K*«lftTSi 
iWBrUT, *<B**X-x-y:/2 0 0 £»frU <Y>? 
7i-7 2 2IC, ±E7T7^1 2 0R^f-^l 3 
0 lCT^tBUfc®lt/^^^TAU5:^«lt^ i ^T s £ 

[0 0 3 2] -Jj, Xfyyi 4 OirC. n>/^U->y 
COM^S^WfiflT^aWLoir l/^Wt&iWIBSns 
#JE@»3 2ttIE#lw»fPLT*6r- 3>^>1t 

i^SrLT, Xf7 ^ 1 5 0 tWxU A^yT'JfM 

tumi 8tT*fflsn&Ayxu«BE*«»atr. 

[0 0 3 3] flti<7f77'l 6 0 T», -r"CD^ 

5^ ViT, ;tyxU«E* J ffiViS>:*<a««lt/W^«ll 
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jE/E CQ«IES A TQ *JttHU Ii:«<Xr7^1 7 0 

»«r«i*ijEffl«)iijEaAT s siwar*. a*, 

[0 0 3 4] 6 OR^f 

y yi7 0CT, £4fiIESATQ , ATsiWHHSftS 
^Xf^^l 8 OKT. SiESATQ ^f-; 20 

<i H<z>2«P#IW, 6ft<U Eic, Xf7^i9 0i: 
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